Th e taxonomy of the Nearctic species in the genus Catocala is reviewed, and a revised check list presented. A total of 101 species is recognized, with a synonymy comprising 357 names. Th e status of 61 available names is assessed, with designation and illustration of 41 lectotypes and 5 neotypes. Taxonomic changes include 23 new synonymies, 3 revised synonymies, 8 new statuses and 1 revised status. Two subspecies are elevated to species rank (Catocala carissima Hulst, 1884 and Catocala luctuosa Hulst, 1884), 15 subspecies are synonymized, and another 15 species are either downgraded to subspecies or synonymized.
Introduction
Th e holarctic genus Catocala Schrank (1802) in the family Erebidae (treatment sensu Zahiri et al. 2010 ) contains more than 200 species worldwide. Th e most recent revision of the North American species was Barnes and McDunnough's (1918) monograph, and the Nearctic faunal list has subsequently grown to encompass 357 available and/or infrasubspecifi c names. Th e present paper is the fourth in a series on Nearctic Catocala taxonomy. Th e previous papers addressed 116 available and 15 infrasubspecifi c names, with designation of 78 lectotypes and 3 neotypes, and 6 changes in status (Gall 1990; Hawks 1990, 2002b ). Here we discuss in further detail 61 of the other 147 available names that warrant nomenclatorial action to promote stability, and present a revised check list for the Nearctic fauna.
Materials and methods
Nomenclatorial protocol follows Gall and Hawks (2002b: 234-235) . To paraphrase, the early Catocala workers used the terms "type" and "types" loosely, and a priori we presume there may be syntypes even when original descriptions use the singular. In addition, the terms "form" and "variety" were used in both subspecifi c and infrasubspecifi c manners, and diff erent authors had varying and potentially confusing, inconsistent customs. Determining infrasubspecifi c intent often requires tracing context for a name through the early literature until the publication of Barnes and McDunnough's (1918) defi nitive monograph, and may not be evident simply by reading the original description (many of which are brief ). For example, G. D. Hulst used the term "var." for Catocala names in potentially subspecifi c and/or infrasubspecifi c manners, sometimes within a single publication, e.g.: "I use the word variety to mean a local form, which breeds true to itself, but is yet known by intergrades, or breeding elsewhere, to be connected to the stem form of the species… I also give variety standing to marked accidental variations among the Catocalae, which do not breed true to themselves…" (Hulst 1884: 28) .
Institutional acronyms follow Arnett et al. (1993) : AMNH = American Museum of Natural History, New York; ANSP = Academy of Natural Sciences, Philadelphia; BMNH = Th e Natural History Museum, London; CMNH = Carnegie Museum of Natural History, Pittsburgh; CNC = Canadian National Collection of Insects, Ottawa; CUIC = Cornell University, Ithaca; FMNH = Field Museum of Natural History, Chicago; MCZ = Museum of Comparative Zoology, Cambridge (USA); PMNH = Peabody Museum of Natural History, New Haven; USNM = United States National Collection, Smithsonian Institution, Washington.
Results
Type specimens for the 357 Nearctic Catocala names are scattered widely in dozens of institutional collections throughout North America and Europe. We have located and examined what we consider to be suitable type material for all but 19 of the 357 names -6 available, and 13 infrasubspecifi c. Types are presumed lost for another 8 available names authored by J. E. Smith, D. Drury, P. Cramer, and J. Hübner. However, application of these 14 available and 13 infrasubspecifi c names has remained stable since Barnes and McDunnough (1918) .
For the 61 available names treated below in the "Taxonomic Assessments" section, 41 lectotypes are designated. In addition, 5 neotypes are designated for names in taxonomically diffi cult western Nearctic species complexes (notably the species whose larvae feed on willows and poplars) for which unequivocal type material is lacking, since these taxa can not be adequately stabilized in the absence of types (see further elaboration in Gall and Hawks 2002b: 235) . In addition, 23 new synonymies (8 species and 15 subspecies downgraded to synonyms), 3 revised synonymies, 8 new statuses (7 species downgraded to subspecies, one subspecies elevated to species), and one revised status (subspecies elevated to species) are established.
Th e ranks and statuses for the remaining 86 available names in the Nearctic fauna have either been long since established in the literature, or recently reexamined (Gall 1992 , 2002 , Gall and Hawks 2002b Hawks 2010; Brou 2002a Brou , 2002b . Another 3 previously available names have been formally excluded here: Phalaena amasia (J. E. Smith, 1797) (suppressed in Opinion 1774; ICZN 1994) ; Catocala polygama Guenée, 1852 (suppressed in Opinion 2068 ICZN 2004) ; and Catocala protonympha Boisduval, 1840 (a nomen oblitum, the corresponding nomen protectum being Catocala louiseae Bauer, 1965; Gall and Hawks [2002a] ).
Th e Nearctic Catocala fauna comprises 101 species. In the Check List and Taxonomic Assessments sections below, names for the taxa are presented in alphabetical order. Actions taken in the Taxonomic Assessments section are summarized in Table 1 . An alphabetical checklist of the Nearctic Catocala is given in Appendix 1, and a phylogenetic list of the species and subspecies is given in Appendix 2. Th e type locality of C. charlottae is also the most southwesterly population known for praeclara, and appears to be somewhat isolated geographically from other Gulf Coast populations, although we suspect this may be an artifact of limited sampling. We have examined a series of over one hundred topotypes of C. charlottae, and although these are fairly homogeneous (forewings largely lacking both the lustrous blue-green scaling and prominent basal dash, and with an overshading of brown), about fi ve percent of the topotypes are like C. praeclara from other localities in North America. Baggett (1989) reported that "charlottae and a praeclara-like morph were reared from the same batch of eggs," and J. Slotten (in litt.) has reared specimens both with and without the basal dash from the same female. Th e larva of C. charlottae is similar to nominate C. praeclara, and unlike the larva of C. alabamae. Given these rearing results, and the broad overlap in morphological variation of adult C. charlottae and C. praeclara, we consider C. charlottae to be best treated as a subspecies of C. Ehrman and Beutenmüller (1913) . Th e name was incorrectly placed as a synonym of C. palaeogama Guenée, 1852 in McDunnough (1938 Beutenmüller described the forewings of C. manitoba as generally more concolorous and less lustrous than C. praeclara, with a reduced basal dash "scarcely extending to the middle of the basal area, sometimes absent" (a basal dash is a prominent characteristic of eastern C. praeclara populations). At that time, there was an apparent geographic disjunction between C. manitoba, which had only been recorded from Manitoba, and C. praeclara, which was known from the eastern coast of the USA and maritime Canada. Specimens referable to C. manitoba are now known from over forty localities in Alberta, Saskatchewan, Manitoba, Wisconsin, Minnesota, North Dakota, northern South Dakota and northern Wyoming. Similarly, populations of praeclara are now known from throughout the Great Lakes region, and then eastward to the seacoast. Individuals lacking a basal dash occur sporadically throughout the entire range of C. praeclara (more frequently in Michigan, Wisconsin and Minnesota, and the southern USA; see above under account for C. charlottae Brou, 1988) , and the same individuals that lack the basal dash often have less iridescent and/or more concolorous forewings.
A paratype of C. manitoba in the ANSP has a prominent basal dash and markings otherwise consistent with nominate C. praeclara, lacking only the lustrous scaling. Beutenmüller also stated that the two medial teeth of the postmedian forewing line were of nearly equal size in C. praeclara, and unequal in C. manitoba, but this distinction does not hold over the broader distributions now known. Because these several traits vary inconsistently over a widespread area, and covary to a certain extent, particularly in the geographic sampling gap of Beutenmüller's time, we treat C. manitoba as a subspecies of C. Hulst, 1884 . On the dorsal forewing these included: a darker and more distinct postmedian band; a light to absent brown scaling distad from the postmedian band; and a lighter and bluish ground color, such that "the whole eff ect of the superiors is a bluish tint quite unlike that of blandula, the scales of which are more brownish." We have examined specimens of C. m. manitobensis (including paratypes) and nominate C. blandula from across the Nearctic, and fi nd that the characteristics ascribed to C. m. manitobensis occur sporadically throughout the species' entire geographic range, especially in females, and see little merit in retaining the name manitobensis. Exemplary localities where specimens often show manitobensis characteristics include the vicinity of Chicago, Illinois, and the eastern seaboard of Maine and maritime Canada; the same characteristics also appear regularly in what we presently consider to be C. blandula populations from lowland coastal areas in the southeastern USA (e.g., notably around Gainesville, Florida). Th ese lowland C. blandula populations are among the most morphologically variable known: some Floridian specimens (especially females) are nearly identical to types of C. manitobensis, whereas others have the entire forewing pattern obscured by brownish black, and numerous intergrades occur. In many respects, the extreme variation in these southeastern C. blandula populations is analogous to the extreme infrapopulational forms of both C. Type material. Catocala nerissa: the original description states "Type, coll. B. Neumoegen." At the AMNH is a nerissa labeled "Type" and at the USNM is another nerissa labeled "Type 2." The AMNH type is a specimen of C. lineella Grote, 1872 and the USNM type is a specimen of C. jair Strecker, 1897 . The AMNH male is designated as lectotype to clarify application of the name nerissa. The name nerissa thereby attaches to C. lineella, which itself was reinstated to species status by Gall (1990 Catocala pura; Barnes and McDunnough 1918: 28 Catocala pura; McDunnough 1938: 116 Catocala pura; Franclemont and Todd 1983: 129 Type material. Catocala pura: the original description does not state the number of types. A male type is at the AMNH, and is designated lectotype to clarify application of the name pura. Th e lectotype bears the labels "♂", "Col.", "Collection / GDHulst", "Catocala Type material. Catocala titania: the original description does not state the number of types. A male type is at the USNM, and is designated as lectotype to clarify application of the name titania. Th e lectotype bears the labels "Bred. 6.8.99 / La Mo", "type C. TITANIA, Dodge", "C. titania. Dodge / Type. Feb. 1 1900 / G. M. Dodge", "Barnes / Collection." Barnes and McDunnough (1918: 42) felt that C. titania "may be merely a poorly marked race of alabamae." Although most specimens from Illinois and Missouri are referable to C. titania (even gray forewings with reduced maculation), both C. titania and C. alabamae and a wide range of intergrades (including its form olivia) occur in populations in Oklahoma, Arkansas and Texas. Specimens referable to C. titania are in the minority in populations along the Gulf Coast, and are apparently lacking in peninsular Floridian specimens, which are even larger and more strongly marked than typical C. alabamae. Because C. titania and C. alabamae can be found on an intrapopulational basis over a broad geographic area, we place C. titania as a synonym of C. alabamae Grote, 1875. c. jumpi Hawks, 2010 
